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of bending, Zhuravskiy's formula, combined bending and torsion, 
Buckling, strength under dynamic and variable loads, and fatigue 
of metals. The book is provided with many practical problems and 
their solutions, also with a 'controlling' questioner after each 
of the 14 chapters. 
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AUTHOR: Kinasoshvili, R. S. (Moscow) SOV/179-59-3-17/45 
TITLE: Determination of a Reserve of Elasticity at Non-stationary 


Temperature and Tension (Opredeleniye zapasov prochnosti 
pri nestatsionarnoy temperature i nostatsionarnoy 
napryazhenno sti ) 


PERIODICAL: Izvestiya Akademii nauk SSSR, Otdeleniye tekhnicheskikh 
nauk, Mekhanika i mashinostroyeniye, 1959, Nr 3, 
pp 126-128 (USSR) 


ABSTRACT: A method is described where the reserve of elasticity is 
determined for the conditions of unstable loading and 
heating. The following characteristics of the material 
are investigated: the tension o, temperature t and the 
duration T or the number of cycles N. The relationship 
is defined by Eq (1) and illustrated in Fig 1, where 
a - elasticity and b - stability. It can be seen that 
both kinds of curves are similiar and, therefore, both the 
elasticity and stability can be investigated simultaneously. 
As an example, two sets of parameters 0o,, t... OT and 
Soe tos Ty are illustrated in Fig 2. the Value T3 for 
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SOV/179-59-3-17/45 
Determination of a Reserve of Elasticity at Non-stationary 
Temperature and Tension 
elasticity only is found from the formulae 
=- ' 
K, = 9, /o, 

By a o5K,- 
The time T. is determined trom the graph, Fig 2, then 
the total time T. = Ty, + Ty is found from the curve 


or 


corresponding to ty and the value of o7 is thus 
determined. Next, the reserve of elasticity is determined 
from the formula 

K = 09/5 . 


If the curves are not available ,~vthen the formulae (2) 

and (3) can be used, where the indices m and n= and 

the constants a and b- should be known. The material 

can be subjected to an endurance test when the magnitude 

of a in the expression (4) is evaluated by experimental 
Card 2/3 means (T); eee Ts and Ni eae No -~ duration of experiments, 
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SOV/179-59-3-17/45 
‘ Determination of a Reserve of Elasticity at Non-stationary 
Temperature and Tension 
x x x 


T)) «+. T and Nye ons No - time or number of cycles 


required for disintegration). Usually a is equal to 
one but a 1 when the material is subjected to a hard- 
ening process; a 1 for a more intense test. Figs 3-6 
illustrate the experimental (continuous lines) and 
calculated (dashed lines) results. The accuracy of 
calculation was 10%. 

There are 6 figures. 


SUBMITTED: March 4, 1959 
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tk Izd.6., perer. Moskva, Gos.izd-vo =n 
kratkii uchebnik. Zhebes (Mina 1349 


- 60. 387 p- 
lit-ry, 19 (Strength of materials) 
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lettere to the editor. Vestmash. (MIRA 13:7) 


(Mechanical engineering) 
(Mechanical drawing) 
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ACCESSION NR: AT3012270 8 /2572/63/000/009/0327/0338 


AUTHOR: Kinasoshvili, Re Se, (Doctor of technical sciences, professor) 


iA te tanner ee eet 


TITLE: Determining the safety factors under unsteady variations of alternating 


SOURCE: Raschety# na prochnost'!; teoreticheskiye 1 eksperimental 'nytye 
issledovaniya prochnosti mashinostroitel'nykh konstruktsiy. Sbornik statey, no. 9, 
1963, 327-338 


TOPIC TAGS: safety factor, alternating stress, unsteady stress variation | 


ABSTRACT: The author is concerned with refining the methods for determing encuraxe 
factors and equivalent loads for nonstationary variable stresses. He first treats 
changing of axisymmetric stress cycles tc equivalent symmetric ones and studies 
endurance under stationary loading. Then he determinas the endurance factor under 
nonstationary loading and finally discusses equivalent stresses. The results ob- 
tained in a program of testing materials show that, depending on the properties and 
the stress plan, both strengthening and weakening of the material are observed. 
Orig. art. has: 19 formulas and 6 figures. 
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ACCESSION NR: AT3012270 


ASSOCIATION: none 


SUBMITTED: 00 DATE AQQ: 15Nov63 ENCL: 00 
SUB CODE: AP NO REF SOV: 007 OTHER: 000 
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DAREVSYIY, V.M.; KINASOSHVILI, R.S.; SERENSEN, 
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BIRGER) Toh 7 evod; SHORR, B.F., red.j RODZEVICH, S.S., red. 


S.V., red.3 
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tability and dynamics of aircraft eng 

ences T letat age dvigatelei; sbornik statei. Moskva, 
Mashinostroenie. No.l. 1964. 287 p. (MIRA 18:10) 
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KINASTOWSKT, S. 
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A few words on research methods and results in experimentation. pe. 70. 


SYLWAN, (Wydzial Nauk Rolniezych i Lesnych Polskiej Akademii Nauk i Polskie 
Towarzystwo Lesne) Warszawa, Poland Vol, 101, no. 8, Aug. 1957 


Monthly list of East European Accessions Index (EEAI), LC, Vol. 8, no. 6, 
dune 1959 
unclae 
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DUDZIK 2.3 KINASTONSKI,S. 
‘ 
Catalysts containing free pedtcals. Ptel. Bul Chim PAR 11 
N06t321=324 "636 
1. Department of Organic Ge. aistrys A,Micklewicz University, 
Poznan. Presented by JeSvrii de 
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GREBECKI, A-$ KINASTOW SEI, W. 5 KUZNICKI, L. 
fal TAPS Loe 


sa IRIONTOL OM 
So-called peripheral reaction of Paramecium caudatum. Fol.biol. 
Wares. 3 no.2:117-125 1955- 


1. Zaklad Biologii Ogolne) Instytutu im, M. Nenckiego PAN. 
Kierownik: Prof. Dr. J. Dembowski. 
(CELIATA, 
Paramecium caudatun, affinity to peripheral spaces 
in closed areas) 


(BEHAVIOR, 
affinity of animals including Paramecium caudatum 


to peripheral spaces in closed areas) 
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, Presidium 0 
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- SUBJECT ussk / PHYSICS carp 1 / 2 Pa - 1810 
AUTHOR KINBER, B.E- 
I TLE @ Hatio between the Receiving and the Dispersing Enerey in 


Receiving Antennae. 
PERIODICAL Radiotechnika, 115 fasc.12, 53-54 (1956) 
Issued: 1 rd 1957 


In the course of the present work 4& quantitative evaluation of the ratio of 
current received and dispersed by & receiving antenna js carried out on the 
basis of the known characteristic features of the antenna, the surface, and the 
useful coefficient of the "free" surface. This evaluation can be carried out 
both for a flat and for a space antenna. The author bases on the law of the 
conservation of energy and obtains the following equation: 


P 
dispers: . 2h 

Prec. “ 
in which P denotes the received and dispersed output and the coefficient 
of the utilization of the free surface. On the occasion of the impinging of 
a flat wave with @ constant amplitude upon the antenna the maximum of the re- 
lation of the received and of the dispersing energy currents cannot exceed 
ONE (i-e-* > 4), i-e. the dispersed output is in all cases greater than 
the received output. It must, however, not be assumed that this holds good 
jn all cases. It is possible to show that, on the occasion of the impinging 


aAPRROMERFOR REVERSE BSPSIIIES “HR -npbs sonia 
-RDP86- 
of waves of & complicated structure upon the antenna, Fo tacaived Cate ee 


may be greater than that dispersed by the antenna. The above evaluation 
applies only to the integral dispersion crose section of the antenna. 


INSTITUTIONS 


ae oes 
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KINBER, B. E. 


B. E. XINBER, E. T. Sharuyeva, Ao Ie Medvedev: ‘Investigation of two-nirror 
antennas with increased yain.® Scientific Session Devoted to "Radio Day", 
May 1558, Trudrecervizdat, Moscow, Che 


A method has been developed to design two-mirror antennas which form a 
plane wave with constant amplitude after reflection fron a large mirrors 
Peculiarities of the computation of the correspondence between the rays of the 
primary and reflected field are analyzed for the case when the contour of the 
exit aperture has angular points. The possibility is remarked of an affine 
transformation of ray bunches which would satisfy the wmergy balance. A method 
is analyzed of computing the mirror cross section and results are presented 
of a computation of an axisymmetrid mirror with a remote emuittcre A 
preliminary experimental confirmation has veen made of the dependence of the 
pattirn parameters on the mutual location of the jarce and small mirrors and 
of the emitter. 
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3B. i. WINGER, A. Hi. Model: 
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Scientific Session Devoted Lo "Radio Day" 


CIA-RDP86-00513R000722530006-6 


"Cress-polarizaticn characteristic of mirror 


May 1958, Trudrezervir dat, 


Emission created by a linearly polarized source located at a mirror 


focus does not retain its 


polarization plane. 
for an arbitrary axisymmetric mirror antenna 
the mirror axis is 


The polarization of emission 
excited by a source whose 
analyzed. The cross~ 


polarization pattern for sharply focussed antennas is one-half the difrer- 


and H planes. 
polarization emission is calculated. 
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AUTHOR: Kinber, Be Yee 408-13-5-4/11 

co ae na aie —— 

TITLE: On a Hethod of Successive Approximation in the 
Theory of Specially-Shaped Mirrors (Ob odnom netode 
posledovatel !nykh priblizheniy vy teorii zerkal 
spetsial 'noy formy) 


PERIODICAL: Radiotekhnika, 1958, Vold 13) Nr 5, ppc 31-39 (USER) 


ABSTRACT: The directivity diagram of the dispersion mirrors here 
is represontod 48 & sum of diagrams which correspond to 
geometrical optics and of the diffraction diagres. The 

resulting diagram has, because of the phase aifference of 
these components, @& slightly rugged character. In the ist 
part the analysis of the aiffracticr corrections is given 
and in the 2nd part the method of the solution itself and 
a number of considerations concerning its application to 
a number of problems. The equation for the correction 
of the shape of the mirror is obtained. By means of this 
equation the mirror shape can be defined exactly by 

. computation and experiment, and the approximations for 

Card 1/2 the given directivity diagram can be ameliorated. rhe 
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un a Method of Successive Approximation in the 408-13-5-4/11 


Theory of Specially-Shaped Mirrors 


results of an experimental control of the correction 
equation are given. Summarizingly it is stated: 

1) The low ruggedness of the diagram of special shape 

of the type of @ cosecant diagram is interpreted as an 
effect which i8 connected with the influence of the mirror 
end measures and which occurs 48 

f the side-branches upon the bas 
(which is computed according to the laws of geometrical 
optics)-> 2) For the application of the correction equation 
the computation- 45 well as the experimental diagran of 
the directivity of the mirror which is to be corrected 

can be used. The correction equation jis appliable for 
cylindrical mirrors && well as for mirrors with double 
curvature. There are 9 figures and 9 references, 6 of 


which are Soviet. 


SUBMITTED : April 11, 1957 
AVAILABLE: Library of Congress 
Card 2/2 


1. Mirrors--Theory 
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AUTHORS: Bakhareva, M. F.; Kinber, B. E. 
ease 
TITLE: On the problem of high-directional antennae gain losses due to 


tropospheric scattering 


PERIODICAL: Elektrosvyaz’, no. 5, 1960, 67-68 


rise when high-directional 


TEXT: Losses called antennae gain losses 4 
According to Booker and de 


antennae are used for tropospheric propagation. 
Bettencourt [Ref. 1: "Theory of radio transmission by tropospheric scattering 


using very narrow beams", Proc. IRE, V. 43, no, 3, 281, 1955] these losses are 
due to the fact that the scattering volume decreases when the antennae gain in- 
creases, whereas Mellen, Morrow, Pote, Radford and Wiesner [Ref. 2; “UNF Long- 
Range Communication Systems". Proc. TRE, v. 43, no. 10, 1269, 1955] attribute 
them to an insufficient correlation of the seattered field in the aperture of 

the receiving antenna. It is shown in the present article that both these 

sauses are identical; they merely correspond to two different ways of describing 


the same phenomenon. The antenna gain losses are determined by 


= Pat G G (1) 
= F 01 ~02’ 
ant 
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where Pant and Patp represent respectively the average received scatter-power for 
the directional and the non-direstional antenna and Go; and Go» represent 
respectively the gain of the transmitting and the receiving antenna. A caicula- 
tion of the gain-losses due to the "ge-correlation” ("paskorrelirovaniye") of the 
tela in the antenna aperture shows. that the power in the receiving antenna 
channel can be expressed by the integral over the aperture plane: 


Poe "2a x (| ae id (s') E (s) E (s')* dsds', (2) 
2 


where ? is the field distribution in the antenna aperture plane at transmission- 
operation, S is the antenna area, y is the conductance of the medium, The field 
gE (s} is the sum of the fields scattered on the permittivity fluctuations ‘ 
in the scattering volume, Substituting (3) in (2), averaging for all possible ae, 
transforming Ros 48 follows: Ici 
Rs Rat [s - s*| cos (5) 

and supposing that 
R wR!OR, R FIR 4.1 

° 1 os o's 2 
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we obtain: 


ies Wel asain 

: Sf Rig 

. x exp {—t&[(Ry-- Ry) + 
4 (Roy — Read ded’ x 


he > me 
LY if exp (— 1k |s--s'Lcos $1 i 
. eee % 


X es) 2° OV dsds', (8) 


1 x . ; 2 The magnitude F, proportional to the squie A 
where Po = 3 Y 5 ond B= . | re 


- { we 
of the receiving antenna 2 ds 
directional diagram, is: ae = ‘ ass a ae ie 
(-iks' cos w)¥(s) ds =) & £ 
F me B | exp ( t a y) fa c" (0 %) : : (7) 
>> =f, (2,7) OF = £7, (0. , 
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It is assumed that. in (6): 


R ~ Roy - R! 
o's 


os' 
where R and R’ renresent, respecti 
M and the points © end o' of the s 
since points.O anc ¢ ee 
same reason; the err Is - S4 


: 2 Ros 
approximation is also possible in (6): 
, f o hist 
2 i 
' At Ks * 
6 (}, 0) = Re fhe (£2) x 
and, using (7). - (9), we finally obtain: 
; oe : 
\ 


te) vw? 


Pp =-—_—_- 
ant ~ 7y7)3' a ie 
ays". RY RS 
v 
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(8) 


vely, the distance between the antenna center 

cattering volume. 

et are, situated in the antenna Fraunhofer region. 
'2 was omitted in establishing (6). 


This assumption 4s admissible, 
For the 
The following 


(9) 


* x BY ave 
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It ensues from (10) and (2) that the antenna-gain drop can be interpreted as the 
result either of the decrease of the scattering volume or of the "de-correlation” 
of the field in the receiving antenna aperture, There are 1 figure and 4 refer- 


ences: 
language publications read as follows: 


transmission by tropospheric scattering us 
Melien, G. L.; 


v. 43, no. 3, 281, 1955. 
W. H.; Wiesner, J, B.; 
v. 43, no. 10, 1269, 1955. 


SUBMITTED: September 2, 1959 
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Booker, de Bettencourt, "eheory of radio 
ing very narrow beams", Proc. IRE., 
Morrow, W. E.; 
“YHF Long-range communication systems", Proc. TRE., 


The two references to English- 


Pote, A. J.; Radford, 
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AUTHORS : Gertsensnteyn, M. E., Kinbev, B. E. 
TITLE: Concerning Electrodynunics of a Resonator Conte ding 
A GLrotropic Medium With Variable Puramelers 


PERLODICAL: Radioteknaika t elektronlka, 1900, Vor sy, He UG 
pp 150-1601 (uSSR) 


ABSTRACT: This is a continuation of a work by the ution 
journal, 1959, vol 4, Ne ll, bp. (i, Absteact 

on the action of ferrite microwave amplifiers 

can be described by a quasilinear tensor of mnamne tic 

susceptibility. The introduction of the latter 

reduces a complex nonlinear problem--or two interacting 

h-f f£Lelds in a ferrite resonator placed fnto ou 

magnetic fLleld--to two problems which ean be solved 

consecutively: (a) ealeulat Lon of ‘he guscepLeLbb lity 

of the substance; (p) Linear eloutrodynanics of a 

wear signal.:,The tensor constants as 


oehe has digpend on they 


statie maynetle field and on the aliernah di pogap bres : 
Cunt LAC Phat la, they are funebions of the GOL Gary Hers vo 


alld tottccras (OR RELEASE: 067137 2000. ®° GiAe RD Vie e - 
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Parameters 
frequency OF Phe signed, aia ave ae hawks 
The dependence of tLon time is sous bay 
fleld. The present work analycest ia) 
relations enalogous bo ie: baw Ol Where ees 
with E= E(t) and p= P(t) 5 (b) iiatelbut ion eon 
of the rield according, bo normal ose bb ban ioons : 
ator; (co) certain pecullarit les or Uruene Los 
Longitudinal fields, The method permits a 0G 
of both ‘steady state and rotational rioelde. 
medium with varying © andpiwill further be eal 


veut 
ey 


active medium. (1) Quadratic relations 1o: rie 
tn a medium without dispersion. Maxwe libs eqns iG 
fap active media are: 
; sot) edn a 
at t— LD = =i, ay livDent 
i if div Be: 9 (4) 


rot E+ 4 b--0, e) 


ana they difrer Prom normal 


see Aa 3 ; ; 
Card afi additional material equations: 


006-6 


Concerning Slectrodynamics of a Resonator ey 
Containing A Girobropic Medium WAth SQV Spe aeel 
Goole Pavamecers = tt (‘si SS 


The surface of {ntegration consists of (S,) which 15 
the metal surface of the ine and output orttices; (8.) 

the surface adjacent to and outside tie anLive Substances 
tee same, but inside it (see fle. above). (S.) and 
(Sz, ave infinitely near to each other an‘ uhe sin 
of?integrals per (S,,) and (s,) equals sero, The 
authors tnfroduce tko des Lendl Lone: 


e . ‘ 
ng SS s 
Pa \u Wy ds, 


Syuat 


p_= & \qends. 
8 


Bt 
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and substitute them Lnto (9) which changes Loz 
d i : (0 fas aL 
p,—P_= 4 tl GbE) -f (ull, H) do + E\E 8, B) + (alt, Hyde. a) 


The above is averaged for vt surriciently 40s nerlod 
of time, While (9g) contains exact Soluizons fov E 
and H which are unknown to UB; Eq. (9a) cen be 
considered as an approximate solution of the fleld 
structure» Relations slinilar to (9) can also he 
obtained for nonsteady-state provesics in a 
system with gelf-excitat on. (2) Equations for amp- 
litudes of normal waves 4n a resonator with a dils- 
persionless medium. The authors eons Lder the rleld 
of a resonator partially o” totally flied with an 
ee E(t) andpl= L(t) - Tne 
average value of tensors € and pL-components 
card 5/7: independent of time are: 
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aarmer ! aes 
VYarbable Parame vers 


. % aonb Te va 
und (22) i ' at, SpE hes 
B ansfo ation ot (1) ua as Scalar O! | 
i ‘2 ti) nie gubstitul Lou, Lhe i 
(11) anc 2 


sye0-f (ase) t Ea ct Aes 
i dye bgt? Ey = > fave? +a (a.1)} " 
3 e 
oe d ee 
;Sjasoattth = Slee + Gerth 


q 
* 


4 
prybreget) 
(on eeeres Saar 


vy 


R| € 2 » 4 242 LU 
whel e GT 1S) t il re) eer On alec oa : ae 

AL e 7ne ex peaathde nee a 2 ‘a 
at i ] e tne en ternal Hau. (Deseo Pons me tee wh LEO 
equations, Eq. (1 5) 15 1¢ UN 


a 
ibgtdg = Aq Sar (ee a4) “t+ Alas 


: (15) 
. - ad : 
iagt0g = ba + y a (Pyals) -} Ba 
egva {7/1 
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Variable Parameters 
Pa toa) e d 
Sou, QN (w) = HHA OA Yar Fuad + Ae 
; ‘ ‘ (24) 


EY aging Q5q” (0) = Sy EuQea” () FD, (barb) + Be 
e e 


Vy _ (and in that they are differert 


from the case without dispersicn) depend also on the 
frequency W of the amplified simnal. The pou- 
diagonal terms Q., are due to the dispersion. Without 
5. (4) Longitudinal rLelds. 


modium 


Here, Pas and 


dispersion Q,, = 
sq Ss 
is filled with @ gy votpopte 
having dispersion properties, these flelds ean POosonaley 
ag was first found by White (see Was een): These 
fields, which must be tne luded into the rauli wave 
system of the pepopatorv, are golut fens oF 
equations with the tencor of mapnetde ote 
Card 11/14 being talen in considerat Lor for uo substunce whiow bis 


When the reson ator 
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Concerning Electrodynamics of a Resonator 
Containing A Girotropte Medliam With 
Variable Parameters 


dispers Lou. These fields are 
in electronic plasma when x 
these fields are valled Lomltudinel tod 
them from rotational fields. 
gmall, in its vicinity, the rotut ional 

can be disregarded. BY Totroduc Tne, sembar potential 


Y: 


H=— grad yf (2! ) 


and subst itut Log (25) tnto (4): 


ay, at, a 


-—divpgrad VY = tu gran, | = 0. (ti) 
ety . 


“or, ar, 


s obtained. For the purbiealis eae Gt G 
medium in a uniform eonstant PP. (sey es 
Walker's equation, (see vel): 

oy 


ay oy : 
Cara 1/14 sett i) (Sr age) = ° me 
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Vurtable Parameters 


in rerrite, and 


ay or oy 
Woo: He -fry 
Att aaa tot 


aa 

in the air. The authors prove further that the quadpal Le 
{orm Peay ny My {where n ts oan urbitrary simigie vector) 
must have an alternating 5ign in the cuse when 2 natural 
magnetostatic oscillation 15 present. The above solu~ 
tions for longitudinal waves are approx imat tons , ag, 
strictly speaking, rotatiou fields gunnot be negieclad. 
For ferrites with e€ > oO dispersion, EG can be diir 
regarded, and from rot H = O it follows that B=. 

In the presence or dispersion the enerry Flux is? 


= IE w dp . 
S= IEW} + aN. (34) 
where kK is the Wave yveetor, Siuce 4 pt Jak - 0; 


1 
i 


= 


Curd 13/14 E = 0 and the energy Plux in magnetostatic approximation 


, 


"APPROVED FOR RELEASE: 06/13/2000 


CIA-RDP86-00513R000722530006-6 


Concerning Electrodynamics of a Resonator raretiee 
Containing A Girotropic Medium With SOV /1Ou-f-1-b Of20 


Varlable Parameters 


{s always equal to Zero. Thererore, a mayneblo- 
static solution without rotation components BHOWG 
only the oscillation spectrum but cannot desertbe 
tts energy effect. There 15 a mathematical addendina 
containing the derivations of “orthoonallty eat ios. 
for media with dispersion. There are l tieure; and 
17 veferences, 15 Soviet, 4 U.S. The U.S. rererences 
are: M. T. Weiss, Phys. Rev., 1957, 207; 1, S173 H. 
Suhl, Jour. Appl. Phys., 1957, a8, tl, S25; R. lis 
White, J. H. Solt, Phys. Rev., 1956, 104, So; L. R. 
Walker, Phys. Rev., 1957, 105, @, 290. 


SUBMITTED: July 3%, 1958 
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AUTHOR 8: Gertsenshteyn, M. eg, eee E. 
DA ria ilar iseicane.onih Lanett ernie he 
TITLE? Phase solectivity of ainpele-cilreult, Parametric Ampli- 
fier 


PERIODICAL: Radlotekhnika £ clektronkka , 1950, Vol 5, Nr 3, pp 422- 
hog (USSR) 


ABSTRACT: In contrast to conventional oscillators, the phase of 
oscillations ronerabted by selfeexeltation in parametric 
systems ts determined by the phase of parametric modula- 

tion. Therefore, one can expect that a parametric 
amplifier will reaet on the phase of signal being ampli- 
fied. Let it be called phase selectivity. The article 
deals with phase selectivity of a parametric amplifier 
with one degree of freedom (with reference to amplified 
signal). The phase selectivity causes a certain signal 
distortion, which disappears if several degrees of 
freedom are possible. Wevertheless, the parametric 
amplifier with one Gegrec of frecdom is of a certain 

Card 1/17 interest, since it ig much simpler. While phas® 


y 
ae 
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srlectivity has peen studied in several Soviet WOPKS 

(oy Ie I. Mandel 'shtam and WN. D. Papaleksi; by S. M. 
Rytov and M. DIVE] 'kovaksly)s it ts not mentioned fp the 
recent paper of Bloon and Chang (see U.S. yer). (1 
Mathematical Equation of Problem. The initial equation 
describing amplification ina parametric amplifier with 
one degree of freedom is Mathieu equation with the right 
gide: 


yt 2ay + we (14 qsin vt) yee wof cos QU, (1) 


where y(t) is dnstantancous value of amplificad 
in qireuit; Os decrement of elreult fading wih 
parametric excitation (when q = O)3 a; pelative parac 


meter modiiation depth, L.Ces amp] Lived or varinr! 
frequency component of the adireuits y, frequer af 
variable component of magnetic susceptibility es a 
Card 2/17 field frequency) W > eireuiltl frequency withow 
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Parametric Amplifier oOV stag a epegeon kh da 
parametric exe tiation (q = O)3 wr and (2), smplitude 


and sPequency y respectively, of nimnal belay amplified 
ab oamplitler Lapul se Qetrelor of Lhe system Ae ch 
suttie tently hbache OO). (7°) Amplitude and Phinse 


qrerh Poms. A solution of (1) Ly souphtb as: 


yo A (pees FE a Ne (+) 


where A and @ are Lhe slowly chang Lag functions ccughts 

ALL Wgs PSM, and A << SIP ey. After simplifi- 

eabtons and subst} bub lon, an equation contalnd nit only 
cp is obtained: 


es UNE ed . 
Milo dlg ocr (5) 


cas 
« 


+ daa 


ntth 
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Pirure 2 shows the graph of poyenerabt Lom nosh a : 
k(t) for @ = 9.53 0.93 KC T ) is ratio of ump itaudes 
with and without remenerat toni 


ies 
s Acostte oF rs 


he (3) ()) 


¢ . Ree CT rea 

Figure 3 shows the spaph for Dee ( 7 ) 2 Soa nee 
it appears that the nas Lava phrase Rakin: eau oy ; 

aT fis Pine 1 shows oe EAD Ok 3 Ee Weih t 
eq which is near T/e most of the brs ae ae 
time intervals when To las near nT Hoy a a Bae 
deviee, the mean value ot remeneratidorn eorbi tesa® 
period 1st 


Ietse. | hdt eg : : 


Tp Fpeov 
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which is near to ky, Figure 5 shows 


MEL Se 
HM . The k and A{(x')& curves were 


e 
the assumption that @ $g_ independent or 
thal QD = T/2, Curve kt)s applies to,2 
device, such as a power meter, Whereas k 
of a linear device (€.+5 4 super 
with a second linear detector). From the ¢ 
it follows that the signal amplification 4 
system with one degree of freedom changers 
resulting in a distorted signal. Beat ¢ 
mined by the frequency aiiference be 
pumping field and second harmonics oF an 
rilter passing only one of the frequencies 

ig inserted, the amplified shenal 
ported. (4) Method of Complen Amplitudes, 

: 


the rlmht aide is yeti ben aos 
wtf 


a ti poy ity 


| 
rae 


we 
Vee 
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and the term with negative frequency, a Ww ce is 


excluded. Assuming that_only resonance frequencies 
are essential: positive14~ W, and negative Q-V = 


; for V~w 2 Wo} | H| ~W and approximate solu- 


tions are sought as combinations of harmonics with 
frequencies andQl-y ! 


y= act 4 be, (13) 


where 
pov—-Q2>0, (14) 


a and b are the constants sought. Te location of fre- 

quencies is shown in Fig. 6a. Positive frequencies HL 

and §U are located symmetrically with reference to 

one-half the pumping frequency (Fig. 6h). The solution 
Gard 10/17 sought is given ast 
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For a transition from a complex form of solution to 
normal, its real part 1s taken and complex conjugated 
terms added. Rejecting negative frequencies, the 
following equation results! 


{rt 
Rey = Ly ty) = — UE asin a. (20) 


The expression for amplitude and phase of amplification 
ist 


° t * 
Lx —2xcost}2 9 
[kp = EA (24) 
i ae 
ang k = ate lg pease" (22) 
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Mais coincides with (7) obtained from simplified equa- 
tions. Comprehensible explanation of phuse selectivity 
ean be made as follows: etnee the results by the more 
exact method of shortencd equations and by the simpler 
method of complex amplitudes are the same, the latter 
method can also be used for more complicated cases, 

when the first one 1s no loner adequate. This applies 
to the amplifier with two deprecs of freedom, where Lt 
4s possible to eliminate beats by separating, frequenc leu 


and in the spectral apparatus. In the elreult 
are oscillations of two frequencies--positive and 
negative N-V = - , which are mirror lmages with 


reference to V/2, and beats of these frequencies are 
observed in load resistance. (5) Amplification of Modu- 
lated Signals by a Parametric Amplifier. Above, the 
amplification of a harmonic signal was analyzed. For 
analysis of a differently shaped signal, the spectral 
expansion is used. Complex transmission coefficient is: 


esc Hey (im) -f By ( et, (23) 
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. where coefficients Ky and Ko are} 
3 4 
i= Spa fog — p? —- 2isp], (24) 
oo? (25) 


keg == D (oy . 


cpoa heer 

signal e f(t) and 

lyzing the amplification of signa . UB 
ets oivine its spectrum by the Penetionayion COC te a 
clent, by a reversed Fourier transformation we obbvains 


+00 
y= j clot] — xeiltoty 4 (Om) dea == f(t) etl 
oo es 
— elt \ o7b2td (ey — O) din = = 7 (f) ofl 
+00 . 
— xellv— Ot { etd (en) dea => [f () — #/2 (Qe el, (27) 
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-pop 


js (t) = \ cloth (w) do. 


~ oF 


Thus, in the case of a signal of any shape, phase selec- 
tivity is also present. (6) Noise Amplification. White 
spectrum noise igs the totality of incoherent sinusoids 
with arbitrary phases} their amplification coefficient 
is (21). With a quadratic indicator, it is: 


(ape. -t RS. (29) 


Consequently, phase selectivity does not play any role 
in noise amplification. Equation (29) is also valid 
4f not only the phase of the amplified signal, but also 
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random). 
of such an amplifier, 


separately. 
the above, it follows 


It seems that the f 
can be used as the pumping fl 


(7) Influence of Phase 
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teldg of an dncoherent source 


tla, Noises and distortions 
of courne, should be investigated 
Selectivity. From 


that phase selectivity leads to 


amplitude and phase modulation of the signal being 


amplified. Pulses at 


amplifier 


tude regulation 
signal, the spec 
(15 A parametri 
when amp 
beat modulation o 
phase oscillations 
resonance area by 
amplitude methods are 
plex amplitudes can 
complicated problems. 
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be used for 


the a parametric 
This modulation can 
em of automatic ampii- 
Analyzing FM of the 
Conclusions: 
degree of freedom, 
, causes a 
fied signal, resulting in 

. (2) Solutions for near- 


output of 


th one 


fons and complex 
,» and the method of com- 
the solution of more 

(3) A parametric amplifier with 
is phase-selective, as its instant 


tdentical 
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amplification factor depends on the phase of the incom- 
ing signal. (4) Due to phase selectivity, output 
signai.is aha | in amplitude and phase with a cycle 
of em /(y -2 \, There are 6 figures; and 9 
references, 6 Soviet, 3 U.S. The U.S. references are: 
H. Heffner, G. Wade, Gain, Band, Width, and Noise 
Characteristics of the Variable Parametric Amplifier, 
J. Appl. Phys., 1958, 29, 9, 1321; S. Bloom, K. Chang, 
Theory of Parametric Amplification Using Nonlinear 
Reactances, RCA Rev. 1957, 18, 4, 578; W. Whirry, 

F. Wang, Phase Dependence of a Ferromagnetic Microwave 
Amplifier, Proc. IRE, 1958, 46, 1657. 


SUBMITTED: May 30, 1959 
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AUTHOR: “kinber, B. Ye. 
acti acess Sin ISG lt 
TTL: On Slow Fadings of Sienal During Yropospherie Scatter- 


ing (Brier Communteation) 


PERIODICAL: Radiotckhndka J elektronuika, 1960, Vor 5, Nr apie Qala 
boo (USSR) 


ABSTRACT: Tt is pwenerally known that the median hourly signal 
level during tropospheric seattering follows the normal- 

LogarLthmte distribution, The present communication 
shows that this distribution can be determined under 
the assumption that the slow fadings are related to 
the variations of refraction. The complete fading (in 
db) can be considered as consisting of the fading in 
free space, and additional fading G.: Experiments 


aid show that a linear pelation exists between 0. and 


the distance. (This linear relation approximates the 
experimental results very closely vor distances of 120- 
Card 1/4 HOO km, and was determined for average meteorological 
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conditions.) It is assumed that the actual argwnent 
of this relation 14s not the distance itself, but tne 
angular distance for mean refractlon @= R/ aes where 


a= 8,400 km 1s mean effective radius of the garth. 
Refraction variations (gradient of dielectric permeabil- 
ity of air g) change the angular distance @ = R/a, and 


cause slow fadings. Tae concurrent value of the angular 
distance 9 is connected with a mean value @ by 2 simple 


relations 
a i Rn R - 


Since @ depends linearly on &) &, is in linear rotation 
to @, but the gradient ¢ js distributed per normal iaw; 
: slow fadings follow the normally-logarithnic distribu- 
Card 2/4 tion. The root-mean-square deviation Of of slow 
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fadines is connected with the root-mean-square devia- 
tion for the gradient ops by the relation: 


d f 
Vp tea Be, ae tel, 
4 dg 8 dg & 


Differentiating (1) ana Substitutine 


o, = G1078 im? (6), iG = = .10°(db/raa) into (2), we gets 
g : S 


943646) = 0,02 2 (a6), (3) 


Figure B shows a good agreement of Eq. (3) with experi- 
ments, There are ] figure; and 8 references, 2 Soviet, 
U.S. The U.S. references are; K, Bullington, Proc, 
Fink; 1953, 41; 1, 132; J.oH, Chisholm, P. A, Port. 
Card 3/4 mann, J. @, Bettencourt, J. 8s. Roshe, Proc, ea dts Bil 
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—Seeen 


NO Krew 


Fig. B. Mean-root~ | > 
Path length, Square of slow fadings deviation vs, 


q 

A. Bh tabint pe totT G, Dinger, B, Garner, D. Hamilton 
D. Carlson, IRE Trane) {que e 74027214013 B. Josephson 
W. B. Morrow, A. J. Dole, He He Rea yoeg: Es Mellen,’ 
Proc. I.R.E 1955, aac Madford, J. B. Wiesner 
1955,43310,4 ?343,10,12693D. H. Jerks : 
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Fi OG5 E140/E435 
AUTHOR: Kinber, B.Ye.- 
TITLE: The Space Structure of the Radiation Pattern and 


Polarization of Radiation from an Axially-Symmetrical 
Reflector Antenne 


PERIODICAL: Radiotekhnika i elektronika, 1960, Vol S, Nr 5s 
pp 720-726 (USSR) 


ABSTRACT: The space pattern and radiation polarization of an 
axially-symmetricat reflector antenna excited by 
combined electric and magnetic dipoles are salculated. 
It is shown that for radiation close te the antenna axis 
the cross-polarization diagram 7s the half-difference of 
the E- and H-plene patterns. The fraction of energy 
expended in the cross-polarization radiation and the ratio 
of directivitias in the fundamental and cross-polarization 
components are calculated. Jones (Ref 3) demonstrated 
that with a horn exciter the eress-polarization of the 
radiation pattern should be appreciably diminished. 
However, this is not borne eut in practice. This is due 
to the fact that the wave in the bern is not a plane wave 

Card 1/2 but consists of at least two plane waves propagating at 
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an angle to each other. The basic fraction of cross- 
polarization energy is expended in the side lobes. There 
are 6 figures and 4 references, 3 of which are Soviet and 


1 English. 
SUBMITTED: March 18, 1959 v4 
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7, 1800 E140/E455 
AUTHOR: Kinber, B.Ye. 
SS SS arene 
TITLE3 The Screening Condition in Relation to the Diffraction 


Correction to the Current Distribution 


PERIODICAL; Radiotekhnika i elektronika, 1960, Vol.5S- No.9, 
pp. 1407-1416 ’ 


TEXT 3 The article concerns the diffraction problem for an ideally 
conducting body, solved by finding the induced current on the 
surface of the body. Earlier work (Ref.2) showed that bodies 
with small curvature have a current distribution approaching the 
asymptotic expression Eq.(1). It is found that higher-order 

terms in the series expansion of the current have a substantial 
effect on the field in the shadow zone and on the cross- 
polarization radiation of a reflector. The author introduces a 
"screening oes ea to simplify determination of the current. 

If the reflector’4¥s assumed infinite (exceedingly large in 


comparison with wavelength) the field in the shadow zone is 
subject to the screening condition ~ the field outside a closed 
ideally conducting surface enclosing a radiator 1s zero. Then, 
the correction to the current distribution on an infinite 
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The Screening Condition in Relation to the Diffraction Correction 
to the Current Distribution 


reflector must be such as to reduce the field in the shadow zone 
to zero, This correction takes into account all factore, 

i.e. curvature and nearness of the radiator, These two factors 
may be separated by simultaneous application of the acreening 
condition to the given surface and to its tangent plane, the 
latter giving exclusively the contribution of the primary 
radiator near field. The method is applied to a paraboloid. 

For infinite reflectors the correction found from the screening 
condition agrees in character with that following from the 
rigorous solution, Taking the correction into account 
appreciably alters the structure of the back and side radiation of 
the reflector, There are 2 figures and lh references (11 Soviet 
and 3 English. 


SUBMITTED: September 22, 1959 
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+ AUTHORS ; Kinber, B.Ye, and Bakhareva, M.F. 

° ne : 
7: TITLE: Reliability of a System of Diversity Reception of Two. 
oat Unequal Correlated Signals . 
PERIODICAL: Radiotekhriika i elektronika, 1960, Vol.5, No.10, af 

pp.1726-1727 oo 


TEXT: In investigations into the reliability of diversity 
reception of tropospheric signals, tho statistics of uncorrelated 
and correlated signals have been examined on the assumption that 
the average powers of the signals in the various channels are 
equal, In practice, this assumption is not generally true, since 
the receivers and‘antennae are not identical, In this short 
communication, the distributions of the level in a system which 
selects the best signal from two unequal correlated relay signals 
is obtained. It is shown that for high reliability and not too r 


a 


large correlation, this system is equivalent to a system of 

diversity reception of two equal uncorrelated signals with small 
‘ average power. The reliability P(ESE,) of a double-reception 
’ system, which selects the best signal, equals 
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Reliability of a System ««- £033/E415 
m . 
P(E>&,)=i— W (By, By) dB, dE, . 
ee | ct 


. ie _ oa is 
‘jwhere W is a two-dimensional distribution function, For unequal. 
'} correlated relay signals the function w has the form’ 3 
i 

Ey 


B ; 
wt B= a a) (a (2) 


B 
2a5P* 
is a Bessel function. (imaginary 


related to the correlation 
relationship 


- where of = », isl,2, Io 
argument), Bae = l- p2, and p is 
coefficient R between the signals by the 


ac} R = 0.921p2 + 0.0576p! + 0,01 hap? + eave 


‘ yt is shown that for high menanirey? (#/) {1 and amall 
Card 2/% °. 
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wee, $/109/60/005/010/022/031 
«, Reliability of a System ,,, E033/E415 
wt correlation R the distribution of unequal correlated signals 
“;:¢an be presented in the form 


Wit eae es 
PIES &.) aww { It — Yip By, E, *, 


| | 

Di H , 2 

a (10) . 
: ! 


t 


i.e. as the mutual distribution of two e ual uncorrelated signals, — 
the average power of which equals E\EoV/1 - p2, The reliability © 
gain ¢« al correlated signals compared 
with a sy 


the relia 


=k 4 eee 

VEE; vi — Pp 

_ The_dependence of a(db) on the ratio of the average levels 
Eo9/E;(db) is shown graphic 


gily (calculated by Eq. (12) for 
_P = 0; 0.2; 0.4; 0.6 and = Ej)., “Tere ase T Fiperscand 
Card 3/p 
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FIFI (2 7) AC5S/A127 


AUTHORS ; Pokras, A. M. and Kinber, B.E. 

TITLE: Radiation pattern of a periscopic system with eilipscidai ra- 
diatcr. 

PERIODICAL: Elektrozvyaz', no. 6, 1961, 22 - 30 

TEXT The data already published on the radiation properties ¢ 


fia 
periseopic antenna system [Ref. 5: Antennaya sistema s otrazhayushchim zerkalom 
{Antenna system with reflecting mirror), Radiotekhnika, 1956, vol, i1, No, 3 and 
Raf. 6; G. Z. Aysenberg, Antenny ul'trakorotkikh voln (Ultrashort-wavs Antennae), 
Svyazizdat., 1947] are not complete and concern essentially the systems with a 
parebolic radiator. The present articls presents a comprehensive analysis of the 
radiation pattern of 4@ periscopic system with an ellipsoidal radiator, Neither 
the edge effects, not the influence exerted by the support, by the reflection 
from local objects etc. are taken into account in the calsulationsx. The main 
lobe of the radiation pattem: ~- According to an earlier article by B. F. Kinber 
and A. M. Pokras [Ref. 4.0 postanovke zadachi v tecrii Pereskopicheskcy anteénny 
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(Go the problem thesia of the theory of per2sscople antennae), Radictekbniva, 1957, 


vol. 12, No. 7] the radiation pattern F(f,O), for a system with a flat reradiator 
and with the freld distribution in the output averture plane detarmirsd by Fo 
(x. vd as s 
3% ar rae aes 
ee cueyyge) Th. (24 +y%) 
FCP 9) = { « dzjdv, x 


oy (23 
’ t= (Xg2y 10%) Sra 
% | e % Fy (eg¥q) dx dy, 


where wos sn Pacah:. esin§, K=e2am/? snd dis the distarce between radia: 
tor and rérsdistor. Ths encrdinsts system {3 shown in Figurs i. The iodices 0 

ard J] rafar to the sparture of the radiator and reradtator respectdwels. 
Sy are the radiator and reradiator anemture araas. The most interes ing 7s 
are those with remadistors whose projection on tha plans perpendteniar t¢ 
Dattern maximum is square, rbombis er ciruslar, by “hea autno-s called svahems 

with squares, tTromkic or cirsular aperturas., Fer systems with squsre ePervures, 
the field disiriprusion in the outpur apertura aan be sporoximately racrasented 


3s tos preduct of functions of 2: andv.i. The direationsl pattern 2s seas x 
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F(n,, ny) = a(n, a(n) (2) 


where n, = kau; No = kav; a is the dimension of the reradiator aperture. For sys- 
stems with rhombic apertures, the expression for the pattern is: 


res (tHe) «($=2) (3) 


For systems with circular apertures, and with the field distribution symmetrical 
with respect to the axis, the pattern is: 


ply? + 9° -| fr (r)Jp (uc ya" +9? lee (4) 


Co-factors g for the main lobe of the pattern in systems with an ellipsoidal ra- 
diator and flat reradiator are determined by the following formula derived from 


(hs ay ( itil 2 
e 


+f 
ky x 
m “Lym x 
g(n) = nf eo ce ‘ ( c 
-4 S 


2 
[1-ky G2) a ) (5). 


X 


d yx 
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In case of a parabolic reradiator, formula (6) is used: 
+1 k +1 ere 
in5! xy v2 =: xO xO 
alays nf e"* a()( [i-k, v2 la o (6) 


where Xy = kab/d; 2a and 2b are the dimensions of the reradiator and radiator 
apertures; m = Ba®/Ad. Calculations were made (with an electronic computer 
BESM) according to formlae (5) and (6) for the following cases: kg = 0, kg = 0.48 
and ko = 1 (in all cases n = 04 10,An 20.1). The results of these calcula- 
tions led the authors to the following conclusions: For small x9 and for small 
quadrantal errors (small values of m = Ba2/aa), the shape of the pattern is the 
usual one and does not depend much on x, (whatever be the distribution-type in 
the radiator). As m increases, the main lobe widens and joins the first side 
labes. For large values of X,y and m, two factors intervene. On the one hand, 
wnen x, S>1, the pattern tends to approximate the shaps of the distribution in 
the radiator aperture, inasmuch as the field distribution in th= radiator aper~ 
turs, and the pattern are connected by a double Fourfer transformation, On tine 
olner hand, for large values of x, and with drooping distributions on the radia- 
Lor, the field amplitude at the reradiator edges is emal] and the phase non-li- j 
nearity has but little effect. The pattern approximates the shape of the atstri~ x 
\ 
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bution on the radiator aperture, and a considerable difference can enly ocsur 
for very large values of m. Long-distance side radiation. - In the daetermina- 
tion of the long-distance side radiation, it is necessary to effact integration 
directly over the reradiator surface, and it is impossible to naglect. the vector 
nawure of the currents. The directional pattern F can be represented as 


F=Ff ae 
f] being the polarization factor. To apply formulae (1) to (6), it is sufficient 


to replace u and v by new arguments u,and v3, linearly related to Vier The sue- 
cessive transformation of u and v are 


ee | 
- vel -¥) (8) 
yz |\¥2,+¥2,.¥2 


2 


nD 
L——_ 
H 
< 
+ 
< 
' 
~ 


2 oe 
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where vu = coxOsin, v = sind, w= cos )cos (' Substituting uy and vq in (1} 

ne {&), the authors obtain formulae for the determinatian of the sealar co factor 
in the case of long-distance side radiation. Important sre usually, not tbe side 
lobes themselves, but thetr envelopes. a) Square apertures - The distritututon 
im the aperture being, 


; x y 
f(x, y) = cos (2 are cog r) pee ee are cos T: (9) 
4 \a 


the pathern will be the preduct of two so-factors. 


P(nys my) = e(,) @ fay) | 


t 


(1.0) 
nm, = kau; N> = ka v 
ie ran eee | ty 
g(n) = ein(n ta) Sine 2? (11) 
2 rn+q nea 


whsre Q = are cos T, The following formla is obtained for the euvelons of the 
lobes: 


Cara 6/11 us 
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acosay 1 1 
Fee, 8) -(2co8e a) kal sinQ + cosQ cos/ - 1 ka cos § siny (14) 


In the vertical plane, the formula is: 


on ~~ OCCsa 1 
F (6, 0)= sink ka [sind + cosg - 1] (15) 


In the horizontal plane, the formula is: 


4 [a2osd. 
F (0,7) = or Tess y - 1] ka eh 


b) Circular aperture. - If the distribution is 1 - ky (r/a)® » giving a droop down 
to level 1 - ky at the edge, the directional pattern: can be expressed as: 


F(n) = eas [Q -KDA, (a) +3 k)Agi)] (17) 


2] a ¢2,0n) 
where n = kaV wu 2 + ve, and A,» - and A, a are lambda functions. 
The forma for the envelope is: 
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es . 2 } 1 2 : 2k} \2 
R(n) = 2V2 a We la a a or | (19) | 
>) Rhombic apertures. - The formula for the envelope ef the side lobes is: 
coir veg { SCOSK \® le 2 
F(f, 8) ( oo| kal sin cos a) - sin - cosfiecs P+ 1J i ( 


V2 (22) 
ka [sin'P- cos§+ sing + cospcos;- 1] Z 
The polarization factor in of the cadtation pattern (17) has two components, 


M = ($9, iy) (25) 
M = (Jo, 19) 
wheres _ 
ig = - i sin AcosP- 3 sinO sin? + k cos f -_ 
ipy=-1 sinf+ j cos (26) 
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For horizontal polarization, i = 1, and 
Aes sin’ sinf 
(27) 
Mp = - cosp 
For vertical polarization Jg = i v2, k V2 and 
Np = ie. sin Bcos? + 22 cos 8 
(28) 
2 x, p, 
Mp = oe siny 


With vertical pclarization, the pattern in the vertical plane contains only the 

@ -component. In the horizontal plane (@ = Q), both © and‘ -components are 
present. In the direction of the maximum of the system pattern ( = 0, 9 = 0), 
the P~component equals 0. However, a cross-polarization component, E, proportion- 
al to sin * , 1s noticeable even in the main lobe, on its slopes, The horizontal 
( -component of E increases with f . At P = 90°, the vertical and horizontal com- 


x 
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ponents of the radiation become equal, which sets limits upon the magnitude of 
the decoupling and of the protective action in the case of an operation with per- 
pendizular polarizations. _ Acrording to experiments carried out by Kuznetsov and 
Sckolov (Elektrosvyaz', 1957, No. 1), the additional increase of the decoupling 
dus to the use of two polarizations, is 10 - 20 db with periscopic antennas, as 
against, 4O - 50 db with antennae of other types. With horizontal polarization, 

fl hes an essential importance in the Bestors of angles contiguous ta YP = + 9O?, 
where it is near zero and reduces tha long-distance radiation. Outsice these 
ssctors, /] has but little influence on the side lobes and envelope. There are 


7 figures and 8 references: 7 Soviet-bloc and 1 non-Soviet-bloc. The reference 
so the English-language publication reads as follows: Jakes, Theoretical s4udy 
of an Antenna-Reflector Problem."Proc. TRE", 1953, vol. 41, No. 2. 
SUBMITTED : January 5, 1960. 
van 
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g, 1919. £140/E163 


AUT. .: Kinber, B.Ye. 
TITLE: Sidelobe radiation of reflector antennas 


PERIODICAL: Radiotekhnika i eksperimenta, Vol.6, No.4, 1961, 
pp. 545-558 


TEXT: In view of the well-known difficulties in using the 
approximate aperture and current-distribution methods of 

calculating reflector antenna radiation, the author considers the 
same problem from the viewpoint of the asymptotic solution of the 
diffraction problem, The sidelobe radiation of a reflector antenna 
is found in the form of a sum of "rays" satisfying the Fermat 
principle; the present method is a generalization of J.B. Keller's 
diffraction studies (Ref.1: Diffraction by aperture, J.Appl.Phys., 


1957, 28, 2, 426; Ref.2: Diffraction by convex cylinder, IRE Trans 
1956, AP-4, 3, 312).For reflectors of finite dimensions, in 
addition to Keller's rays, there are more complicated forms 
corresponding to combinations of multiple reflections in concave 
portions of the reflector, diffraction from the edges, grazing 
along convex portions, etc. The solution is given in an 
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approximation retaining rays varying not more rapidly in amplitude 
with distance than ma Among the present results, the author 
emphasizes that the effects of the reflector edge extend much 
further, over the entire surface of the reflector, than is usually 
assumed in the aperture and current approximation methods. 
Acknowledgements are expressed to L.A. Vaynshteyn for discussion 
and advice during the writing of the article. 

There are 17 figures, 2 tables and 8 references: 6 Soviet and 

2 English. 


SUBMITTED: May 11, 1960 
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AUTHOR: Kinber, B.Ye. 
TITIE: The theory of the receiving antenna 


PERIODICAL: Radiotekhnika i elektronika, Vol.6, No.4, 1961, 


TEXT: E.L. Burshteyn (Ref.1) has derived a formula for the 

power received by an antenna with incidence of a non-plane wave. 

In the derivation it was assumed that the fraction of power 

scattered was much less than that received, so that the incident 

wave satisfies approximately the boundary conditions at the 

antenna surface. However, in practical problems - incidence from 

the direction of side-lobes, the mutual impedance of closed-spaced 
antennas ~ the scattered power exceeds the received power, and es 


thus the initial assumptions of Burshteyn are clearly unsatisfied. 
The present note proves that the formula for the received power 
obtained by Burshteyn is rigorous and valid for arbitrary relations 
among the received and scattered fields. 

Acknowledgements are expressed to A.A. Pistol'kors and Ya.N. Fel'd 
for advice. 
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The theory of the receiving antenna 
There are 3 Soviet references, and 1 figure. 


SUBMITTED: November:10, 1960 
, 4 
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—__— 
AUTHOR: Kinber, B.Ye. 

TITLE: Decoupling between closely spaced reflector antennae 
PERIODICAL: Radiotekhnika i elLektronika, v.6, no. 6, 1961, 


907 - 916 


TEXT: The coupling coefficient.m between closely spaced antennae 

is of great importance in SHF antennae applications. This quantity 
has been investigated, however, only for non-directive antennae 
(Ref. 1: Antenny (Antennae), Perev. 8 angl. pod. red. A-I. Shpunto- 
va, Izd. Sovetskoye radio, 1951). In the present article the au- 
thor analyzes the coupling between closely spaced reflector anten- 
nae, the dimensions of which are much larger than the wave length ae 
and coupling between radiators screened from each other by screens 
of finite dimensions. It is assumed that the antennee are mounted 
in such a manner that their main radiation lobes are missing each 
other and tiat the coupling between them is week and represents 2 
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spurious phenomenon. The field near the aerials is determined as 
the sum of terms satisfying the Fermat principle. The common term 
of the sum has then the form of f 


. 


OO ek Sp Se > = ‘ 
TR Pmt — FoBay eds. (5) 


a 
its amplitude is a slowly varying function and the phase has an 
extremum, Figs 1 oan therefore be a plied to determine the integral 
method of stationary phase. It may be séen from Fig. 1 that extre- 
mun Y + qh at 5) corresponds to the extreme path between radiators 


. of antennae I and II and that the section of this extreme path, 

wt linking antennae I and II, is a section of the line Q intersecting 
. surface Sj] at p. Y. The expression for coupling between two anten- 
nae consists of a sum of terms, the phases of which are proportio- 
nal to the extreme paths between the antennae. In further analysis 
this coupling is referred to as effected along different extreme 
paths. The extreme path between antenna I and. II isabroken line, 
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consisting of sections of straight lines and ares. Every extreme 
path is characterized by the number of points of stationary phase 
of type R, H, S and T (Ref. 5: B.Ye. Kinber, Usloviye zateneniya 
: ditfraktsionnaya popravka k raspredeleniyu toka, Radiotekhnika 1 
elektronixa, 1960, 5, 9, 1407) at both antennae. Extreme paths are 
poxusible containing not one bu’ several common sections and corre- 
Sponding not to a single but to multiple diffraction. The main 
types of couplings only are analyzed further in the text. Coupling 
Q-P (coupling between the radiation); Coupling 0-H-P (stationary 
point); Coupling 0 - H - P (stationary line); Coupling 0Q-H-H-P 
stationary points). There are 12 types of this coupling. Its de- 
;endence on the wave length is the same for all cases and there~ 
fore one type only is considered, namely that along the two rims 
of the reflectors with triple diffraction. Coupling O-H-H-P (sta- 
tionary line). The comparative values parameters of various types 
of coupling are summarized in Table 1. Finally the author deter- 
mines the order of magnitude of couplings for two antennae having 
diameter = 20A and the beam width 120°. The level of illumination 
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of the rim of the reflector is assumed as usual to be 0.3 so that 
the directive gain of the radiator is 4. The level of the subsidi- 
ary lobes taken as 0.2. Same polarization of antennae is assumed 
and the plane of it to be in the plane of coupling. The author ex- 
presses his appreciation to A.I. Shpuntov for valuable discussions. 
-There are 7 figures, 2 tables and 8 references: 5 Soviet-bloc and 
3 non-Soviet~bloc. The references to the English-language publica- 
tions read as follows: J.B. Keller, Diffraction by an aperture, Jd. 
Appl. Phys., 1957, 28, 4, 426; E.S. Harris, Electronics, 1957, 30, 
6, 204; (See Rzh Elektro-tekhnika, 1958, paper No. 30315); c.W. 
Hansell, Proc. I.R.E., 1945, 33, 3. 


RECEIVED: August 17, 1960 
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__XINBER, BeYe, 
Diffraction of electromagnetic waves on the concave surface of a 
round cylincer. Radiotekh. 1 elektron 6 no.8:1273-1283 Ag ‘61. 
(MIRA 14:7) 
(Eléctremagnetic waves~-Diffraction) 
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AUTHOR: _Kinber, B.Ye. | 
TITLE: Diffraction of electromagnetic waves at a concave : 


spherical surface 


"PERIODICAL: Radiotekhnika i elektronika, v. 6, no. 10, 1961, 
1652 - 1657 


TEXT: In the present article, the author considera the axially 
_ symmetrical problem of diffraction of a toroidal wave at the inter- 
nal surface of a sphere. To-simplify the problem the radiation con- 
dition is given a priori, i.e. outside the current loop, the solu- 
tion is sought in the form of a sum of normal waves "disappearing" : 
at an angle 6 with respect to the current loop. Thus, as differing | 
from the usual determination.in the spherical system of coordina- i 
tes, @ varies within the interval (- 0, wo). The values of 6, dif- i 
. fering by 21n, correspond to different numbers of "revolution" of : 
the wave 1, i.e. to different phase factors. The region of changes : 
of @ is, owing to the symmetry of the problem, in the interval 
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(0, ““). The analysis of the Green function T 


= (Ry 8, R', 8!) of 
the problem ee 


oe ee | 
af ect ge veh ves 2 ae 
P= ZY and ir iz swe * oi 
‘ a f Sp Le et gl ; 
. : : | 
7 1 
poe pene ate 
MP (cos) Ly (cos 0°) 
shows that the resulting field may be represented as the sum of 
multiple reflected waves, of the fields of caustics and of the 
field of a surface wave. The difference between the diffraction of 
a sphere and that at a:cylinder is determined by the factor of 
focusing, which has a purely geometrical character at a large dis- 
tance from the axis of symmetry and a diffraction character near 
it. The analyzed problem permits evaluation of diffraction of a 
boundary wave at the concave side of a mirror antenna, for which 
the Green function is derived as : 
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(V4 asin §’ 1) Syd \0 v | 
pear iad ae | ta \) ¥ [e+ |x : 
Jy eR) (19) . 
x isa alta dy 
* J) a tha) ; 


In it k = Yu? RB £&, a - the antenna radius and all others are sym- 
bols normally in use. There are 4 references: 3 Soviet-bloc and 1 
non-Soviet—-bloc. 
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POKRAS, A.M.; KINBER, B. Yo. 


Directional diagram of a periscopic system with+p2lipsoidal 
radiation. Elektrosviaz' 15 no.6:22=30 Je '61, (MIRA 14:6) 
(Antennans(Electronics)) 
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G19 $ D266/D301 
AUTHOR: Kinbers BeY@s 
TITLE: fhe influence of the edge of a reflector antenna on 


the radiation in the direction of the side-ilobes 
PERIODICAL: Radiotekhnika i elektronika, V- 7, NOo 1» 1962, 90-98 


PEXT: The paper is concerned with the side lobe radiation of some 
special antenna arrangements. The reflector is @ paraboloid and the 
feed consists of two ideal (isotropic) point sources by & distance 
21. Two cases are considered: The line connecting the point vour- 
ces is (1) perpendicular to, (2) parallel with the axis of the pa- 
raboloid. The author first calculates the field strength at the ed- 
ge of the reflector and then determines the radiation in the side 
lobes produced by 4 unit length of the perimeter. It is noted that 
this scattered power depends neither on polarization nor on the an- 
gle of incidence. Assuming further a parabolic distribution funct- 
ion in the aperture the proportion of power in the gide lobes is 
given by 
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eq = 1 2 lt ts oe 7 "] az a 4a 
ma + 3 (1 - ade] edge ay (04) 


where p= q ~2dee, p= 5015 - 1.3 q and A ~ wavelength, f - focus 
distance, a - radius of the reflector, q - relative value of the 
distribution function at the edge of the reflector, Teage ~ distan- 
ce between the focus and the edge of the reflector, X, - is shown 
as a function of q in Fig. 4 for three different values of £/T eage’ 
For £/¥ sage = 1 the power in the side lobes varies between 17 % ard 


2.3 % whilst the edge illumination is reduced from unity to zero. 
The author claims that these results are in essential agreement 
with those calculated from the aperture distribution, from which he 
concludes that the effect of distant side lobes (not taken into ac= 
count by the aperture method) is negligible. The influence of sup- 
porting rods 4g also calculated in the special case when three rods 
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are placed 120 degrees apart. If q = 0.3 and the relative thickness 
of the rods, ro/a = 0.01, the proportion of power in the side lobes 


is 5 % for the favorable and 8 % for the unfavorable polarization. 
Finally, the author derives a formula for practical calculation of 
the antenna gain (from measured results) which takes account of 
the power lost in the side-lobes. There are 7 figures and 9 refe- 
rences: 5 Soviet-bloc and 4 non-Soviet-bloc. The reference to the 
English-language publication reads as follows: E.0. Willoughby, E. 
Heider, IRE, Trans., 1960, AP-7, 2, 201. 


SUBMITTED: February 20, 1961 
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AUTHORS : Certsenshteyn, MeYCes and Kinber, B.Ye 
ee! 
TITLE: Stability of the super-regenerative regime of an am- 


plifier with complex networks 


PERIODICAL: Rediotekhnika i elektronika, v- 7, nO. 3,1962, 
397 - 403 


PEXT; Tne authors formulate equations for a parametric amplifier 
with variable capacity without rrequency transformation, consicer— 
ing it as an n-terminal network. For the case of a tyo-circuit non- 
degenerate regenerative amplifier, an equation of Hill's type is 
geauced from the ceneral equations; the stability of tne solutions 
is determined by that of the solutions of the corresponding hono- 
geneous equavion. It is found that if a complicated input filter is 
used, whose band is not much wider than that of vhe amplit-er, the 
donains of stability depend essentially on the parameters of super- 
ization. The case of an input filter consisting of two equal links 
is considered as an example; the homogeneous equation is reduced L’ 
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to a Mathieu form and its stability diagram is discussed. For a 
special case of stability the authors rerer to P.L. Kavitza (Ref. 
113 Z2nsTF 1951, 21, 5, 588). There are 1 figure and 11 references: 
8 Soviet-bloc and 3 non-Soviet-bloc. The references to the English 
language publications read as follows: H. xowe, Proc. ike, 1958, 46 
3, 850; x.G. Smart, Proc. IRE, 1961, 49, 6, 1051. 


SUBMITTED: July 27, 1961 AX 
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j . 6, 1962, 
Radioteknnixa 4 elexetronika, V- 7, no : 
373-930 | 
mance of antennas having 


See oe cad formulation of the pro~ 


aeyns , theoretical stuay ° 


Sa Beit riectors. The mathematica peeetee oa 
pe See jas Hon to choose the gurfaces of re a 
ylem is a5 i 3 
rr a6 transform the wavefront - 
2, = z (X49 4) 
(2) 
and amplitude distribution aA, = TC SENED — 
= x ») 
into the wavefront Zo Zo o¥o 
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* 4 63 4 j = f ° 2) 
and amplitude distribution A, hy(Xo1¥o) (4) 


Assuming geonetrical optics and taking account of tne ecnservation 

of energy differential equations are obtained both for tne paths 

of the rays and for the surface of the reflectors. It is shown Cd. 
that in the general three-dimensional case a solution does not 
necessarily exist. AS an example an axially symmetrical system is 
presented where ne Spherical waverront of a feed is transformed 

into @ pane wavefront with the aid of two reflectors. The radia- 


sion pattern of tne feed is taken as 


fg (26) 


tween the zero points of the radiation 


where 2y* 4s tne angle be 
pattern. It is shown that the gain achievable by the optimally . 
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designed two-reflector System is about 25 - dus larger than that 
Of an ordinary paraboloid antenna. The optima are very near to the 
Cassegrain system where the small reflector is a hyperboloid and 
the lurge reflector a paraboloid. The efficiency of the illumina- 


tion, uw, is plotted against ‘f - the angle of illumination for the 
snall reflector, Under optimum conditions the illumination at: the 
edge oF tne small reflector is about 8 - 12 db do - There are 6 
rigures and 2 tables, "a 


SUBUITTED: July 26, 1961 
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_KINBER, B,Ye, 


Diffraction of cylindrical waves on a halfplane, Radiotekh, 1 
olektron 7 no.7t1247-1248 '62, (MIRA 1536) 
(Optics, Geometrical) 
(Electromagnetic wavas--Diffraction) 
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D266/D308 
AUTHOR: Kinber, BeY@s..—— 
TITLE: Diffraction at the open end of a sectoral horn 


PERIODICAL: Radiotekhnika i elektronika, v. 7, no. 10, 1962, 
1749 - 1762 


TEXT: The author considers the most general type of horn with walls 
-of unequal length and flanges. It is assumed that the horn is fed 
through a matched transmission line which does not disturb the geo- 
metry of the horn. The author solves first the equation of propaga- 
tion of electromagnetic waves in an infinitely long horn. The solu- 
tion is obtained in terms. of Hankel functions. The field in the in- 
finite horn can also be expressed as a'sum of rays reflected by per- 
fect walls. This picture breaks down for the finite horn because of .! 
the edge effects. The edge of the horn behaves in the same way as a — 
semi-infinite plane for an incident field. The solution of this dif- 
fraction problem consists of a transmitted wave, of a reflected wa- 
ve and of an edge wave. In the present case part of the edge wave is 
reflected again in the horn and gives rise to a new edge wave. The 
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total field can be obtained by superposing all edge waves and taking 
account of all the reflections. This leads to infinite sums but in 
actual calculations it is sufficient to take only a few terms into 
account. The reflection caused by the edges is- calculated by deter- 
mining first the magnitude of the edge waves and then calculating 
the component in the direction of the throat. Coupling between horns 
can be determined similarly by calculating the edge waves on the 
second horn. The radiation pattern of an ordinary horn is calcula- 
ted up to second order accurary. There is a discontinuity at the 
border of the shadow region, due to the finite order of accuracy}; 
the continuity of the solution is ensured by the higher order terms. 
The author concludes that the usual radiation pattern obtained with 
the ty of Kirchhoff approximation has an error of the order of 
(k1)-1/72, Experiments do not bear out this surmise for the reason 
that most of the rays which would contribute to the main lobe are 
absorbed by the waveguide adjoining the horn. There are 10 figures. 
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